to teach, and implementation of nutrition education increases after in-service training.
BACKGROUND
Unhealthy dietary patterns have been identified by the Centers for Disease Control and Prevention (CDC) as one of the seven behaviors that contribute to the leading causes of morbidity and mortality. 1 Most young people in the United States do not follow eating guidelines established by the Dietary Guidelines for Americans or the Food Guide Pyramid.
2 Instead, they are likely to consume too much soda or pop and not enough whole grains, dairy products, fruits and vegetables.
2 because eating habits are established early in life and carry over into adulthood, 3 an undeniable need exists for the effective implementation of schoolbased health programs to promote healthy eating habits early in childhood. With over 52 million students attending school on a daily basis, 4 schools provide an efficient and convenient setting for providing quality nutrition instruction. School-based nutrition programs have demonstrated some promise in changing the nutrition of children. For example, Fahlman and colleagues 5 found that after a nutrition education intervention, students increased their intake of fruits and vegetables while simultaneously decreasing their intake of foods with low nutritional value. Contento and colleagues 6 found similar results as well as an increase in nutrition-related outcome beliefs and selfefficacy. Whereas an effective school health curriculum is one way to address these patterns among youth, one of the common barriers to effective instruction is lack of proper training and necessary instructional resources for teachers.
bandura's Social Cognitive Theory guided the current study. The three essential components of Social Cognitive Theory are self-efficacy (the person's belief about their capability to perform a certain behavior), outcome expectations (that the behavior will or will not lead to a desired outcome), and outcome value (that the outcome is meaningful and worthwhile). 7 Researchers have found a direct relationship between teacher self-efficacy and time spent teaching nutrition.
8, 9 Teachers with strong self-efficacy are more likely to feel in control and maintain commitment to goals despite setbacks, failures and stressors. 10 Teachers with high nutrition self-efficacy spend more time teaching nutrition than their less confident counterparts.
11, 12 Adequate teacher preparation and needed resources have been shown to significantly impact teachers' self-efficacy to deliver high quality health education. 13, 14 Conversely, lack of proper teacher training and resources results in low teachers' self-efficacy and subsequent inadequate curricular implementation. 10, 15, 16 One portion, (i.e., intention) of Ajzen's Theory of Planned behavior (TPb) was also used in the current study to evaluate the intervention. According to the TPb, people who have strong intentions to do something are more likely to carry out those actions than are those with weaker intentions. 17 numerous factors influence teachers' intentions to teach, including: comfort with the subject matter, administrative support and peer support. 18 The TPb has been widely used to study various health-related behaviors such as youth physical activity and teachers' intentions to teach health-related curricula in the subject of physical education. [18] [19] [20] However, there is a paucity of research regarding teachers' "intentions to teach" health education broadly and nutrition education more specifically. One study that examined teachers' intentions to teach found that two key factors were associated with teachers' high "intention to teach" scores in nutrition: teachers' knowledge and training in nutrition, and administrative support. 20 because teacher preparation has been identified as a critical factor for implementing health education programs that result in behavior change in students, in-service training has become one method for school districts to update teachers and prepare them to teach quality health education. 21 Teachers who participated in health education in-service training were more likely to be comfortable with the curriculum, had higher intentions to teach it, and were more likely to believe that teaching the curriculum would lead to changes in their students' health behaviors. 21 When compared to teachers with limited expertise, teachers who have more expertise in their subject area are more enthusiastic, plan for instruction better, are more organized, accommodate for a wider range of learners and better diagnose students' learning difficulties.
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PURPOSE
Given that self-efficacy, outcome expectations, outcome value and strong intentions to teach are linked to teaching competence, curricular implementation, and student outcomes, the purpose of this research was to determine the effectiveness of nutrition in-service professional development to increase self-efficacy, outcome expectancies, outcome values and intentions to teach nutrition education as part of a broader health education curriculum.
METHODS
Participants
The participants in this study were 59 health education teachers certified to teach health in grades 6-12, (Table 1) from 44 different schools. Teachers in the tri-county area bordering the study site were contacted to assess their interest in participation. After identifying teachers who were interested, research assistants visited the principals at each school to determine their willingness to support the study. Participation was voluntary, but dependent on both the principal's willingness to allow researchers in the school and the health teacher's willingness to participate in the study. Health teachers would also be required to undergo in-service training in the nutrition curriculum and implement it during the study time frame if they deemed it worthwhile in meeting the broader objectives of a comprehensive health education curriculum. Due to study logistics, researchers decided to limit the study to schools in the tri-county area with plans to expand it if the initial study proved successful. The study was explained to the participants, making them fully aware that assignment into either the intervention or control groups would be by random selection.
Instrument
There are multiple instruments available that examine one or more of the constructs in this paper; however, none of them matched our study purposes. In particular, they were missing key components of the curriculum used in this study such as: healthy body image, ability to eat healthy at a fast food restaurant and the meanings of words found on food labels. because instruments must be compatible with the curriculum they evaluate, all of the previously developed instruments had limited external validity. Thus, a decision was made to develop an instrument compatible with the current study.
The survey instrument was developed over the course of one year and involved multiple steps designed to ensure acceptable reliability and validity. A comprehensive review of the literature was conducted and a survey instrument was adapted from previous studies of self-efficacy, theories of planned behavior, and health/nutrition education-teacher interventions. 8, 10, 11, 23, 24 The instrument was reviewed for content and face validity by university professors (N = 3) high school teachers (N = 5) and employees of the CDC (N = 2) who were experts in nutrition education and/or psychological theories. Their suggestions were then used to finalize the instrument, which was pilot-tested on a group of 15 middle school health education teachers who had experience teaching nutrition content. Following the pilot study, these teachers participated in a focus group and made recommendations for clarity of wording as well as content and instructions. The instrument was finalized after their input was included.
The final instrument consisted of 42 items. Six items addressed demographics and other descriptive information, including the number of years teaching health. One item, measuring outcome value, asked respondents to "rank the importance of the skills that students will need as an adult to function adequately in society" from 1 (least important) to 6 (most important). Sixteen questions addressed self-efficacy and 11 questions addressed nutrition outcome expectations. Eight items addressed teachers future "intentions to teach" nutrition. A fivepoint (1 = strongly disagree to 5 = strongly agree) Likert-style format was used for the questions addressing nutrition self-efficacy, outcome expectations, outcome value and intentions to teach.
Construct validity was established using a principal components analysis with varimax rotation. based on an eigenvalue of 1 and a factor loading criteria of .45 or better, four distinct subscales were formed. The subscales were totaled giving a composite score for self-efficacy (16-80), outcome expectations (11-55) and intention to teach (8-40). They were then tested for internal reliability using Cronbach's alpha. Self-efficacy (.94), outcome expectations (.92) and intention to teach (.94) were found to be reliable. because only one item assessed outcome value it was not tested for internal reliability.
To examine test-retest reliability, the test was administered to 20 health educators with experience teaching nutrition education, on two occasions, two weeks apart. The stability reliability correlation coefficient was .88 for self-efficacy, .89 for outcome expectations, .94 for outcome value and .91 for and intention to teach.
Procedures
The University's Institutional Review board approved the study and all teacher participants provided written informed consent.
Teacher In-service Training
Teachers who would be conducting the intervention in their classrooms participated in eight hours of in-service professional development on the Middle School nutrition module: "What's Food Got to Do With It?" (Michigan Model®). The lessons contained material on the contents and benefits of the food groups, eating based on the food groups, reading food labels, body image, and surviving fast food restaurants and the school cafeteria ( Figure 1 ). In an effort to determine the best teaching methods to use during the in-service, professional development specialists reviewed the literature and incorporated several best-practices that were deemed to be research-based recommendations. The following five recommendations were emphasized: (1) workshops should use active learning methods and avoid didactic lectures; (2) workshops should be conducted by personnel who are expert educators themselves with knowledge of the school contexts, but do not work for the schools participating in the project; (3) teachers should be compensated for their time; (4) programs should be supported by school administrators; and (5) teachers should be given all curriculum materials and associated instructional/supplementary resources needed to teach the full curriculum in the context of their home classrooms (e.g., in relation to class sizes, curricular time allotments, etc.).
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The content of the in-service professional development focused on demonstrating appropriate ways to teach the curriculum using non-lecture, skill-based, active learning techniques where teachers first learned and then practiced with their peers. The workshop leader was both a certified professional development specialist in this curriculum as well as a certified health education teacher unaffiliated with the teachers' home school districts. Each teacher was provided with all of the materials necessary to teach the curriculum, as well as a modest stipend (because the training took place on Saturday, outside of contractual hours) and Continuing Edu- Researchers administered the pre-assessment surveys with the teachers at the beginning of the workshop. Teachers were asked to give their survey a unique fourdigit code (such as the last four numbers of their cell phone) to match the instruments pre to post. The teachers were taught the curriculum at the workshop, received the resources, and returned to their schools to implement the curriculum over a six-week period. Teachers had complete freedom to select the best timeframe in which to deliver the curriculum as long as they completed their instruction in six weeks or less. Most teachers completed the eight lessons in ten consecutive 50-minute sessions. While the intervention group taught the nutrition curriculum, the control group taught other aspects of the required health education curriculum (e.g., social and emotional health, alcohol, tobacco and other drugs). During the implementation process teachers maintained a detailed log of their day to day lesson implementation. The written log contained each of the lessons divided into their individual components, and teachers checked off when they completed it and the amount of time they spent teaching each particular section. At least once per week, researchers went into the schools to provide any support the teachers needed, and answer any questions about the curriculum. both the log and the school visits were used to ensure that the implementation teachers implemented the curriculum with fidelity and that the control group teachers avoided teaching nutrition content. Two weeks after the intervention teachers had completed all the nutrition lessons, the researchers returned to their schools to administer the post-assessment surveys.
Researchers administered the pre-assessment survey to the control group in the same week that it was administered to the intervention group. Members of the control group were reminded that they were not to conduct any nutrition education until completion of the post-assessment. After six-weeks, the post-assessment was administered. As part of the assessment, control teachers were asked about the content of their health lessons over the previous six weeks and verified that their lessons did not include nutrition.
Data Analysis
Each set of questions was totaled giving a subscale score which was analyzed separately using a 2-group (Intervention vs. Control) by 2-times (pre-post) AnOVA with repeated measures on the time factor. Individual questions were also analyzed separately using a 2-group (Intervention vs. Control) by 2-times (pre-post) AnOVA with repeated measures on the time factor to provide a more fine grained analysis. The statistical package used to run all analysis was SPSS (Ver. 16.0), Chicago, IL. Statistical significance was set at 0.05.
RESULTS
The analysis consisted of 59 matched pre/ post surveys for a response rate of 100%. The descriptive information from the intervention and control teachers is contained in Table 1 . Chi-square tests and t-tests used to compare the descriptive information determined that the control teachers only differed from the experimental teachers in race. There were more African American teachers in the group that received the intervention and more white teachers in the control group. no other statistically significant differences were detected between the intervention group and the control group prior to the intervention. Table 2 represents pre-intervention and post-intervention scores for nutrition selfefficacy. There was a significant interaction between the two groups across testing times for nutrition self-efficacy (F = 6.57, P = 0.001). Teachers who participated in the professional development workshop had a significant increase in self-efficacy from preto-post and the post scores were significantly higher than the control teacher's post scores. The intervention teachers also had higher self-efficacy in 13 of the 16 individual measures after the intervention, including their beliefs that they could do a good job teaching nutrition (F = 6.52, P = 0.023), the food pyramid (F = 8.12, P = 0.018), the health benefits of each food group (F = 4.59, P = 0.030), serving sizes (F = 3.56, P = 0.026), reading food labels (F = 9.14, P < 0.001), the meaning of key words on a package (F = 8.36, P = 0.001), nutritional information (F = 4.48, P = 0.032), healthy weight (F = 4.26, P = 0.004), body image (F = 8.62, P = 0.001), the role that heredity, food selection and physical activity play in weight control (F = 7.84, P = 0.002), eating healthy at a fast food restaurant (F = 6.62, P = 0.016), understanding health content (F = 4.56, P = 0.027), and knowing the steps necessary to teach health effectively (F = 7.06, P = 0.013). There was no difference between the two groups in their beliefs that they could do a good job teaching nutrient density (F = 1.16, P = 0.297), understanding health education theory (F = 1.04, P = 0.105), or stimulating students to ask thoughtful questions (F = 1.24, P = 0. 114). Table 3 represents pre-intervention and post-intervention scores for nutrition outcome expectations. There was a significant interaction. Teachers who participated in the in-service had a significant increase in outcome expectations from pre-to-post (F = 8.62, P = 0.001) and significantly higher outcome expectations than the control teachers' post. The intervention teachers also had higher outcome expectations on all 11 of the individual measures. They were more likely to believe that if they did a good job teaching, their students would maintain a normal weight (F = 6.48, P = 0.023), eat according to the food pyramid (F = 5.58, P = 0.018), eat five fruits and vegetables a day (F = 5.65, P = 0.030), read food labels (F = 6.46, P = 0.026), eat a diet low in fat (F = 13.21, P < 0.001), eat a diet high in whole grains (F = 9.65, P = 0.001), evaluate nutrition information accurately (F = 6.06, P = 0.032), have a healthy body image (F = 6.57, P = 0.004), select nutrient-dense foods (F = 4.62, P = 0.042), eat healthy while at a fast food restaurant (F = 7.26, P = 0.002), and change unhealthy eating habits (F = 9.43, P = 0.001). Table 4 represents pre-and post-scores for intentions to teach nutrition content. There was a significant time main effect from pre-post (F = 7.14, P = 0.001) for the intervention teachers. Specifically, changes occurred in six out of the eight measures: interpreting food labels, the meaning of product claims, the influences on body image, factors that contribute to weight control, eating healthy in a fast food restaurant, and developing a healthy body image. There were no significant differences in their intentions to teach the food pyramid or food groups. Table 5 represents pre-and post-scores for outcome value. Teachers who participated in the in-service had a significant increase in the importance of conflict resolution skills (F = 6.24, P = 0.018) and personal health skills (F = 5.91, P = 0.026). They also were higher in these measures than the control group at post-test.
DISCUSSION
The purpose of this study was to use Social Cognitive Theory and the Theory of Planned behavior to determine middle school health education teachers' selfefficacy, outcome expectations, outcome values and intentions to teach a nutrition curriculum before and after a professional development intervention. Results of this study indicate that the professional development was effective at increasing all variables with the intervention teachers, and that the intervention teachers scored higher than the control teachers in nearly all areas postintervention. This is crucial because previous research has demonstrated that teacher professional development often results in improved student learning outcomes.
5, [26] [27] [28] [29] [30] [31] We found even more support for this assertion by demonstrating that teachers may experience significant changes in their efficacies and intentions related to teaching these curricula which are logical precursors to the student health outcomes identified in previous research. Following this in-service, teachers in the intervention group not only increased their self-efficacy scores but scored significantly higher than the control group teachers. Teachers in the intervention group had higher efficacy than their peers in multiple areas including, but not limited to: their beliefs they could do a good job teaching about nutrition; the food pyramid; the health benefits of each food group; and healthy eating habits at fast food restaurants. This group also had higher efficacy in both understanding health content and knowing the necessary strategies to effectively teach health. This is critical, as previous research has demonstrated that self-efficacy is directly related to time spent teaching nutrition, 8, 9 and that teachers who received training are more likely to both implement a curriculum and continue teaching it in the future. 15 In the past three decades, the adolescent population has experienced a decrease in foods eaten in the home paired with an accompanying increase in food consumption away from home. 24 Consumption of food away from home has been associated with increased consumption of empty calories in the form of soft drinks, saturated fats and sodium. 32 In adult females, the consumption of one additional fast food meal per week resulted in weight gains of 1.6 pounds over a 3-year period. 24 This increase in away from home eating resulting in undesirable food intake is also associated with decreases in desirable food intake such as fruits, vegetables and fiber. 32 Increased teacher efficacy, outcome expectations and outcome values, leading to both increased intentions to teach nutrition education (as shown in this study) and corresponding increases in students' nutritional behaviors, attitudes and knowledge (as demonstrated in similar studies), may be a key factor in changing some of these poor nutritional habits in adolescents. In fact, documentation of this trend is already emerging. Fahlman and colleagues 5 provided inservice training in a nutrition curriculum, and after implementation, students in the intervention group proved less likely to eat non-nutritious foods and more likely to eat fruits and vegetables than control group students without nutrition education. Similar results are reported by other authors investigating the effects of nutrition education on the eating behaviors of schoolaged children. Powers and colleagues, 33 for example, reported significant changes in the dietary behavior of elementary school children following the implementation of a new curriculum. Specifically, after teacher professional development and new curriculum implementation, students in the intervention group significantly increased their consumption of fruits, vegetables and dairy products. The teachers in the intervention group in this study also experienced significant increases in their outcome expectations. They were more likely to believe that if they did a good job teaching nutrition, their students would eat according to the food pyramid, eat five fruits and vegetables a day, eat a diet lower in fat, eat more whole grains and eat healthier at fast food restaurants. Current research has found that only There is limited research linking intention to teach with subsequent student behavior change. However, this current research indicating that in-service teacher education influences intentions to teach and comfort with curriculum, combined with multiple previous studies linking quality teaching with positive student behavior change, 5, 20, 26-28, 31, 33 is the beginning of an effort to link teaching to student behavior. Clearly, more research in this area is necessary. In short, our study has begun examining the link between teachers' professional development, indicators of efficacy, expectation, instructional intentions and behaviors in the classroom related to nutrition education. The evidence is mounting that teachers who have strong intentions to teach, coupled with administrative support and a high selfefficacy regarding teaching, are more likely to teach effective nutrition education.
Limitations
Three study limitations need to be acknowledged. First, teachers' willingness to participate in the study may have biased the findings towards success. Second, due to the small sample size, generalizations from this study to teachers at large need to be made with caution. Finally, this study only addressed teachers' nutrition self-efficacy a few weeks after the training session thus no conclusions can be drawn regarding a long-term impact.
TRANSLATION TO HEALTH EDUCATION PRACTICE
Whereas this study has some degree of relevance for pre-service teacher education programs, it provides specific direction for school districts about how to set up a professional development system that will boost a host of important psychosocial teacher variables. In turn, this may translate into more and better nutrition education classroom instruction and enhanced student outcomes. Altering children's nutrition, whether it be their eating practices, knowledge about healthy eating, or efficacy toward eating well, is clearly best achieved through a comprehensive school approach that has policy/environmental (e.g., school lunches, vending access and stocking, food as rewards, food served at classroom celebrations) and educational (e.g., formal health and physical education curriculum, educational posters in the lunchroom, healthy cooking demonstrations on parent nights) components.
This in-service training included a number of components designed to enhance the experience for teachers: (1) the training was focused on giving teachers the skills they need to use, specifically non-lecture, active learning methods; (2) the training was conducted by personnel not working for the school; (3) the teachers were compensated; (4) the program was supported by school administrators; and (5) teachers were given all curriculum materials and associated instructional/supplementary resources needed to teach the full curriculum in the context of their home classrooms (e.g., in relation to class sizes, curricular time allotments, etc.). 23, 25 In turn, the teachers successfully implemented the curriculum in their schools.
Professional development is essential, especially as teachers proceed across their careers, amid often dramatic changes in disciplinary research (e.g., nutritional guidelines), student populations and population trends, and advances in curriculum design. In short, the content of the professional development that is offered to teachers is absolutely essential in determining whether substantive shifts in the logical flow of education improvement from teacher learning, to teachers' psychosocial variables, to classroom instruction to student outcomes will be maximized. This study provides support for the fact that improvements to the formal curriculum component are not only possible, but, in fact, likely if engineered properly.
